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mm%i mmm 

m&m i ] co ^4¥^^±m nFe-cmt z&mzmM 
stria f e - cm&mz &tu mmco &#m&wis&m<Dmz & T2 1 l r=.m 

^{C, F e -C«CDJi££Tl#0. 5nm£JLL3. 0 n m*ti<O^HlCfe »J , *v 
oTl/T2©ifc#0. 8J£Lt3. 0&T<Z>«SHK:&£3££#$t£:-f Si^JSt&M 

lOJgiUL, H*m8flS#1.4T (14kG) «J:©#f£S:ffi*Tfc*tt##lfc 

[»*«3] ttGCo^il'X^IH:, Co&i^tU B, C, 
Si, Ti, V, Cr, Mn, Fe, Ni, Y, Zr, Nb, Mo, Hf, Ta 

» 

C»^4] t&IBCo CoZr, CoHf, CoN 

b, CoMo, CoZrNb, CoZrTa, CoFeZr, CoFeNb, C 
oTiNb, CoZrMo, CoFeB, CoZrNbMo, CoZrMoNi 
, CoFeZrB, CoFeSiB, CoZrCrMo^&l||$|l§|#Sl 

a t l £^ b»#«4 ©v>rti^K:flH«cDWM»M«tt*JI!l. 

l^VNb»^5 0V\^tl^lCfH^(Z)lgj®?S!M^tt^)lo 

mmmmmmmmmm^ c o mm&$s;&±m tFe-cmt tf&mzmm 
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mm f e - c mam* z t i, i&sb c o *#at sr-iM** © j* s & T2 * b fc^ 

-a-fC, F e -Cm<nm-£TW0. 5nmgJ:3. 0 n m*»CD*BHl*K:fc U , 
^Tl/T2©M0. 8£Lh3. 0#T©«gKlc&£r£&4Sm£T3^iCig 

ISria F e - C » © J? S & T 1, atflBCo ^fiAK^il £> S & T 2 b 
-£fC, Fe-CIfiDj?ST1^0. 5nmJK±3. 0 nm*i©iHW}:fey, 
froTl/T2©Jt#o. 8J^_h3. OJKT©*5BBrttc*>S^i:S:4*«i:i*S«t» 

7 * 8 izmm<Dm%m^ a 

[2&BJ!©fNffi&miil|] 
[0 0 0 1] 

mm (mmic) izm^*>to&m®mm&&&>( >#?^j7m*izm?£o 

[0 0 0 2] 

^T>f ^nift^StHrH (MMI C) tt. Si, G a A s > I n P 
«_fcfc, h^S?;*#fc£<z>tB«riii-?£, SHE, *-wt>>#, 
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[0 0 0 3] 

^co&tfs. lot, ^v^M^&jt/jNb, mm i c&m&^x h*m.w,-tz> 

[0 0 0 4] 

MM I cco-f >#^-f bT«^®McD^A-r^;H3^;i/^#<Mv% 
y#9*yxifim$>ft&-£m ifi*tK:mmztiT^& (Mill J. App i 

. Phys. 8 5, 7 9 1 9 (1 9 9 9)). 
[0 0 0 5] 

ufrbfc#e>, M&ttm*MMic<D>(y#?T4zrm^mm-tz>t~tbKte 
, 5fe-r, GHz(z>iff^r«»««fc«»$aaiap*i«isf<, ^ofli^^fev^nwtejt 
tt^M ft s ^ * «> e> *i r s . $ e> sc & itmmtf* g v % 3 t %» ^ & e> 

[0 0 0 6] 

*V\»3pra«b&#o«tt#»i:bTF e^SV>«F e & $ « 

xAy*«s^©«JKS«ftc«fcy^5gf *©^©M^ffc&«v%%©©, # 

[0 0 0 7] 

& . hr5^n iil^® c o ft#IS& Jte&<z>afitt K ft :* ^ y # if © 

1. IT) ffl|T»*»), F eZfrK&^T'h&^o £blZ, "gMHzjgl 



ffilIE# 2003-3008555 



2002—117079 



iQi^igTt*;^ ghz <D-mmm.^mT*m% -t s m^um nhx<Df^mit 
mmm^,^^ 24, 879 (2000) ) „ L^u&#e>, z.<Di$mx*i$x. 

[0 0 0 8] 

flnwa«*ft»<ft*mi:bTe:, m&m/mmm mimm torn 

yvitm) (DV^-^-it J. Appl. Phys. 79 , 5130 (1996)) 

[0 0 0 9] 

&Cov>T©*fcftf^;b*lTV>£ 0 f5fet>*)> CoZr/Fe (B#/£JB«^^ 
ffe. 16, 285 (1992)) , FeBN/FeN (# ^5-101930^#) , FeCr 
B/Fe(J. Appl. Phys. 67, 5131 (1990)). Fe-Hf-C/Fe (B^J&ffii^ 
15, 403 (1991)) &Em*teM&&t>ii:<DMtim j &ZftT^Z>o 

^h<D^(Dit^MmMm^mx<Dmmm(omm^m±f)^^n-t, ghzm 

[0 0 10] 
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mmifimvk l £ e> £ •*<&»«] 
tiTFtm&mm. #tc, v^v^^^^^ummm^ (mmio izm^b 

[0 0 1 1 ] 

i:c:5T% mm i ci-f>^f-f ^m^icmm^&M'ftmm&ttm tLTiz 

[0 0 12] 

[0013] 
[0 0 14] 

£e>fc> jfeatft^n-fe^jcaiM-rsfe^ictt, sa*e^£R*es, as-depo.©^ 

[0 0 15] 

Sr3^2lC?S»bT#MJ^^^ l/feWja«M«ttiiJSTf&oT, fti IB Fe-Cl 
CDffS&Tl, «naCo**»»K^J»CD*S&T24:Lfe»^K:, Fe-Cl 
GDJ¥£Tl^o. 5nm^±3. 0 n m^©$gS{Cfe U , Tl/T2<Z>ifc# 
0. 8J^_t3. 0JKT©«Hfc&SJ:3K*/*3*lS. 
[0 0 16] 
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Q = ^' //t" ) #1 OJgJLL, iSWAUJT (1 4 kG) #_h<Z>4#'&£tff 
[0 0 17] 

^ilU B, C, Si, Ti, V, Cr, Mn, Fe, Ni, Y, Zr, Nb 
, Mo, Hf, Ta, WfrbmffiZtl£&&<£*lMO&M7KM*&/v-VJ&&, 

[0 0 18] 

^^©^^bV%^#i:LT> gtflBCo^^^^jf te, CoZr 
, CoHf, CoNb, CoMo, CoZrNb, CoZrTa, CoFeZr 
, CoFeNb, CoTiNb, CoZrMo, CoFeB, CoZrNbMo 
, CoZrMoNi, CoFeZrB, CoFeSiB, CoZrCrMo^fe 

38ft s *i & * o ic mm 3 tl S o 

[0 0 19] 

*»W©#*l/V\JB#fcbT, tiliFe-Cltt, ^©cp{C^S*l§ 
1IW2~2 Oat £?KM$,Zn2> B 
[0 0 2 0] 

[0 0 2 1] 

BtfSBF e -C»©#3&T1, tMBC o**»ftK^Ji©j»S«:T2i: bfc»-& 
{C, F e -Cjf <E>J¥£T1#0. 5nmJ^_h3. 0 nm*»ffl«BBWC*y, 
OT1/T20MO. 8J£U:3. 0J^T®*SH&C&£<fce>K::fi£fc£*l£o 
[0 0 2 2] 
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—117 0 7 9 




Mi:^2K:St»Stife#®JR-e*y, ItflBF e - CM&mZ &T1, ffrSBCo 
##*§IHte&»©J|£3&T2fcLfc*-&K:> Fe-CICDJISTI^O. 5 n m 
J£Ul3. Onm^f©|6a^lC^y, fro Tl/T2CD.fcb# 0 . 8J£U:3. 0J£*T 

(Dmmft k & & £ e> &c#/& $ *i & . 

[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

*»IBK:mFe-CS7©)?S (Tl) 0. 5nm£t±3. Onm* 
ff*b<ttl. 0nmJS/Lh2. 0 nmJ^T^$tl-5. TlCO-fg^S. 0 n m 
^±t!&5i:, ^11^2 GHz JBtTCfcy, Qtttfl OJBUlfcfc&f, # 
3^^B*fc*«tt»T«ft;M#ffi#ft&ftfcV\, TIGD'fBtfO. 5nm 

[0 0 2 7] 

(7^1/7 7^) frbwmznT^&fr'gfr&wmit, xrd (xjinr^f) scj; 
y, Fe©bcc (no) ^^mm^-^^mt^^^K^ vmmirM£^ B 
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^2 0 0 2-1 1 7 0 7 9 ^ 

[0 0 2 8] 

#$8U§iC;i3V*T, Fe-CM7©M£«:TU Co«TOil3 
®M3fcT2i:l/ Tl/T2(Di£&, 0. 8JgU:3. OJ^T, #£L< 
ttl. 0J£U:2. 5^Ti:Stl<5 0 
[0 0 2 9] 

3. 0£®*.££, FeC©ffi^#*^JifcRLTl/£V\ 
B^£~T& 1 3 0 jb Q cmJBiU:©i«V^«t«^#6tl*<*oTb*-5. 

[0 0 3 0] 

i*U3 0/iQcm«±t% fro 1 GHzfc;fctt$tfc*»iK^<D|i»as U' ) 
#5 0 0JBU:, ttlB»jR (Q = fi' W) tflOJBU:, flffinilfttfl. 4T ( 

i4kG) j«_h, ^v%^«»T«*ifeWtt&^^**^jR©^33i3e«Brie^3&s 

o 

[0 0 3 1] 

*ftw<D-mmwtmm&wmi m&Wi&mm 1 ) cas^r, ffiatcaiMstis 

#\ 15-3000®, ^t<«75~7 0 0 MMJg.££t\>Z>o 

&mm<Dtpx*m-mm. (Fe-ci7*fc»co^is^f3) ©demr 

©j&J^&l. Onm, ±T©F e - CM 7 © 2 .5 Jg^CDfi^r^KJ^S-ttl-^tl 2 

^^sFe-cS7fflj?§ (Tf) #»¥^fciyj*m?-fttf «fcv^. 
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[0 0 3 2] 

z.<D&$te*&m<Di5mmmffiiimmi m&mwmmi) amm** 100 

~2 0 00nm, f&t. b< 1*3 0 0 — 1 0 0 0 nm££*l5„ d©^, 100 

aSn>f^K:jt^T>f 0%^t«; 

[0 0 3 3] 

&Jg3tt. CoSi^t-U B, C, Si, Ti, V, Cr, Mn, Fe, N 
i, Y, Zr, Nb, Mo, Hf, Ta, Wfr fe»IR3ftSSJ>& < 1 

in^fc^^^tiTfey, r © =fe &^#i:i/*t#^ stir 

Vn^o SMHtSSS©!^ (2SJ^-h©#^«»*) 5 — 5 0 a t %, 

[0 0 3 4] 

commmw&i&mszM&irzftmmt&mmtvTiz. cozr, co 

Hf, CoNb, CoMo, CoZrNb, CoZrTa, CoFeZr, Co 
FeNb, CoTiNb, CoZrMo, CoFeB, CoZrNbMo, Co 
ZrMoNi, CoFeZrB, CoFeSiB, CoZrCrMo&Jf^Pf 

[0 0 3 5] 

7tt, 2~2 0 a t %, ^b<tt4~10at 
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[0 0 3 6] 

Z.<DfcMWk&&2 a t%5fcp"e&££. b c c F e < 

[0 0 3 7] 
[0 0 3 8] 

C o ^II^I 3 5 fcft© ^ ^ htbTtt, Co 

[0 0 3 9] 

Fe-C!7 SrMtSfei!)®^-^^ h£biT&. F e Z—tfy hffl±C 

c ^i/^ b&smbfc^*-^ ts&Mv^tfj:^. cmm^mmt 

[0 0 4 0] 

*»i«©*M«Mattt*im »i o omhzjkj:©j»««»«, wk, i 
ghz jgAjio ghz mnm^mx-mm s *i & . i®j:e>w cfcwsi 

[0 0 4 1] 
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f r =( y /2^) [H k 47tM s ] 1/2 
fcv^WfifcS (1) T^^tL-So rrt', f r tt#iMi8a8t3:3SU r&S?W 

[0 0 4 2] 

£ < f 5 ttMKUtllSaKfeJiW* £ fctfWffifc fcS- 
LO o 4 3 ] 

tot, »Co^M^»^»^-it**5Co Z r N b# 
raS*»K<z>&*MI?ftR& 2 gh z £TlnUi£-fr3#mi: L/*C, Hfni&fbfc.fctf 
MMIMfcfrffitf 5 ** V> Fe^i: £ £ % #Mffcl!9<Z> 

[0 044] 

CD®HT% ffiSfclB&StM U m,ffim& 130/tfic mJSUiT?, ^olGHzlC 
^10 J£*_t, mmmitft l . 4 T (14kG) BUiS^-TiM iftJBaWBHKffi&ii 
[0 0 4 5] 

GHzfi« (1GHz) T^a^©^^ U* ) tt^tS^^^^I&i: 
[0 0 4 6] 
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*&mfcfrfrzmBmb&m,Mm$zistc:£z.a. f eKmuf&ftt^xommz 

^IttSffeFe -C^ldd3V>T^ J?S^7 0 nm% X*<Dm,m®Mm. 
X* (#£b<&, 5 0nm£T*) <A^fflft<Z)%<Z>^JE-grfg-e&S - £ b 

i-*u£> $M4£#*if:#^tf: b £ & urn b fc<z>-e& s 0 

[0 0 4 7] 

fc£U #3gl£lC£^Tte, f&i£©C?£<^a^#l 3 0 (i Q cm^±"e, 

^lGHziz^^mmmmmommm u 1 > #5oojeui, ^mmm (q= 

) #1 0£Ul> t^Mtt^l .4T (1 4 kG) fiUl^V^J:?^ 

#jc, =E;'Ji/ y ? v>f # n$yft^®5!& (MM I C) KMMte'MM%8.%T$& J &M&: 
(Dm@iZBm£hT^Z>frtb. m^<D^t.<F e-Cmom^TW. 0. 5n 
m£Ui3. 0 nm^0^HWC^>y, ^ottfSBTl/T2(0^^ 0. 8£*_t3 

. omt commit &£^o*mftmM&±<DMfefti£&?&° 

[0 0 4 8] 

WlT£££*>lC^MtJ«^ as-depo. ^T^^lg^^^ So 

&#f*T?&£o lot, ^0iMtfli«Mi^WsnsiI2 (01 

), ^itfiill (^«B©|H3 tC^^ttS) thXlt. Si, GaAs, In 

i its u^ftt^sv? xMn^m%mm±izf&m-t2> ^ ^ «tibt*& s. 

[0 0 4 9] 
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[0 0 5 0] 
[0 0 5 1] 

0 2 «>f > # <DMi$w%i>ft ffi u fe^-sia •km^.mc^ u & t> © r* & 

y, H3ttH2<Z>A-A^«WflSS:**»JC^l'fcH®-ea&*- 
[0 0 5 2] 

£*l&©B®T»ja*3*lTV*5-f 1 Ote, ^ 3 fC;m£*l£ «fc "5 fCSt 1 

1 ioa«i l ©JiK: l »SIK:ji5CT^StiSje»»'fbJSi 2 *<D«M* 

[0 0 5 3] 

S'fc, ^7W^14lt ^2 iC^^tl-S J: ICSB^ 1 6 ^bt- *f 
0«@1 7icg$g3*iTv^o -eut, x^-f ^;i/n-f;n 4 fcHP&J^MRW 
e>*i£— MW?vy l 9 -eti^ti— ftotf^vy FMSi 8ic 

gaWSfu ^9«r>K-S/^A/-y9^>K (G-S-G) $4-7(D7u-7 
£ J: y , ? x^±^ja?S«^f£€: WflSi" b T S . 
[0 0 5 4] 

[0 0 5 5] 
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[0 0 5 6]. 

1 3 

KT0M#S^tot*^ffflSMttiI*>^^ 1 £4Wbfc. 
Si (10 0) Vx.J\(D±KS i 0 2 S: 5 0 0 n mtf)J¥£ C^b^O^S 
SfcbTJBv^. 

[0 0 5 7] 

(deposit) £-&£: 0 if* 1 

0" 5 P a *T^##^b^^, ffiiJ^ 1 0 P a A r ^SiAlfct 

, l 0 0W<Z)RF/\°t7-"£ 1 0&m. lf*jg?:^^i>yf>^bfe. 
[0 0 5 8] 

&V>T?, ffiiJ^O. 4 P a&C&££e>KlAr fcff^b. .3 0 0W© 

^-t'Co 87 Zr 5 Nb 8 ^-^b, fe^fc^F e h_b&CC ^ 

& tiMfrb 3& & «t-^«ttHWi & /ftR (depos i t) S it tc „ ' 
[0 0 5 9] 

j&g|B#&cfcj:*K}c-4 0 8 0V©DC;t>f7^S:Mbfe o 

JfcJS&ffofc. JfcB8S& (rate) CoZrNblOMIt'O. 3 3nm/ 
Fe-Cl0^1Ht'O. 2 7 nm/#il bfeo V $ -<DffifflWffi*M 

CoZrNbl&Ml/fet, f©±}:Fe-CM$:MU ^TMCoZr 

n b m n f e - c m t z&mzmm b £ 0 

[0 0 6 0] 

^©J^&J&I^&fcS^ 1 . OnmOCoZrNblfc, 0 
nm©Fe'-Cl : 5 a t %) £ &^SIC 2 5 0 EPToJlEtfC^JIbT 
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^2 0 0 2- 1 1 7.0 7 9 ^ 

^Il5 0 0 nm (-£#5 0 0*) CD^B^(D^^S^m"b->^;i/ 1 (MMW 

[0 0 6 1] 

4. 3ko (i. 43T), mitmMmmfon&Mjjizo. eoe, mmmm 
mmm'mzmsizj&htcL. m^^m^ti^^^y^v. mM>m%Lmzwfemff-<D 

2GHz»tfiU, GHz^T*^^©§t|MS U' ) #5 0 0£U:T'& 
&Z.h-frftfr2> a 'KitglijgfcQ (Q-/*V ) »1 GHztiil 5©« 

##6>ft, 2GHz^&7©1I##&ftTV^c:£#:frfr£o 
[0 0 6 2] 

±IB^Ml©^J8l^iCS^. JS&l. 5nm©CoZrNbIt J?S1 
. 5 n'mfflF e — CM (^SHilS : 5 a t %) fc&£2K: 1 7 OM^oJg^M 
LTifc&]B£J*5 lOnm (-&ff 3 4 0|) ©*«W©*-#«tt«fK*>^ 2 (fg 

[0 0 6 3] 

«j»lfeK:ai3£3*ifc«Kb*»S:H 6 ic^Lfe„ Bf 6 ICaSSftSflfrfbffilfcfr €># 

tffftH8KtW:l 5. 5kG (1. 5 5T), Mit&Mffll'ftfo 
CDfiH8*ttO. 60e, «-fbH»«l*lRl(iD#?a*ttO. 8 0etlofc. 

cfeU, jS^CDHiKaJ U* ) ©iiltt, 1. OGHzT?»7 2O0«^#& 
ft, 1. 5 GHzTJIil 0 5 5©«^?)*ltV>«r i: 

$fcQ (0 = /*' ) <Z>#£LT, 1. OGHzT'ttl 3©fll#$&e>ft, 1. 

5 G H z t» tt 5 e> ftT V> & r £ &&&& „ 

[0 0 6 4] 
OHMS] 
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±mmmmi<Dmm^mizm^. mzi. onm®cozrNbit mzz 

. Onm0Fe-Cl (IiII:5at%) £ &£SfC 1 7 0 Jf-T-ojli^M 
LTil«J?5 1 0 nm (-£ff 3 4 Of) ©^^<Z)^^ffi^-9->^;i/ 3 

[0 0 6 5] 

&>fem%&&£hT. mmmtizi*. 8kG (i. 4 8D, ?8fls*af»2nar 

[0 0 6 6] 

^CDIfeM* (a' ) #5 0 0JK-fcT?& tttBH»Q (Q 
= //*" ) ©ffi^UT, 1.0GHzttt2 4©i^#&tl, 1.5GHzt 
it 8. 5<Z>W#e>*U 2 G H z t' li 3 0 i ^ # & tl t V > 5 ^ i: ^ 5 . 
[0 0 6 7] 

±SBH»J1 ®^m#^icS^, J?S1. OnmfflCoZrNbiJ:, 
. 8nm0Fe-Cl (MI:5at%) S^SJC 1 3 5 JBf oJIWfc«Ji 
btlW5 1 3 nm 0trff2 7 Of) ©#»IJ!©*#*tt***>:7/V 4 

[0 0 6 8] 

5, 15. OkG (1. 5T) ama&ibs 0. 8Oe0M^i^Ml 
[0 0 6 9] 

Sfc, 1 GHz ■</*' ) 5 5 0-e*U, 1GHz 

T*0'KtB#B»Q (Q = A* /fit" ) tt, 2 2 0i^6tlfe„ 
[0 0 7 0] 
CJfc««l] 
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±mmmmio^,m^mzm^. mzo. snmocozrNbit muz 

. 8nm©Fe-Cl (JftSfllRiK : 5.at%) £ fc^SKl 1 4 0 M-f-oMMkM 
bt»lJ?5 0 4 nm (^ff2 8 0f) ©itiii5« 1 ©*^«ttt*tt*^^A' (J* 

[0 0 7 1] 

5, 15. 8kG (1. 58T) ©ttfttfifrfb, 0. 9 0e0«ftg«**l«ll©« 
1. 1 O e CD«fbB)itt^n%®#ai^^ #k*lfc„ 
[0 0 7 2] 

lGHzKIfeWS3a«|aP©*«flP ) tt, 4 0 0T*5fc».K 1GHz 

X*<D&mmBQ (Q = a' //t" ) fciU 1 6©i^#e)tlfe 0 
[0 0 7 3] 

±iaH^Ml <Z)^K#S;K:i£f§. JSS2. 0nmOCoZrNbIt,'fSl 
. Onm0Fe-Ci (fikmmm : 5 a t %) il^^SJC 1 7 OlfoIlJtil 
UTl«J?5 1 0 nm (-^ff 3 4 0®) £>Jfcl|B»J 2 (Jfc 

[0 0 7 4] 

5, 13. 9kG(l. 39 T) (DttffBlfrfb, 0. 6 O e ©BtfbMffcfrftK&fi* 
[0 0 7 5] 

1 GHzJCfeW&aW©H»aP U' ) i*. 7 5 5T?*y, 1GHz 
[0 0 7 6] 
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[0 0 7 7] 
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